Electrophysiological response to thyrotropin-releasing hormone of rat lactotrophs in primary culture.
The response of rat pituitary cells to thyrotropin-releasing hormone (TRH) in primary culture was studied in the whole-cell configuration with the patch-clamp technique. Prolactin (PRL)-containing cells were identified in the culture with a peroxidase-antiperoxidase immunocytochemical method. The cells were cultured from the pituitaries of diestrous (D) and lactating (L) female rats. Membrane electrophysiological properties (resting potential and input resistance) of pituitary cells in primary culture varied widely. Under the recording conditions reported here, the mean resting potential of lactotrophs was about -30 mV. There were spontaneous fluctuations in membrane resting potential (10-15 mV) as well as of membrane input resistance, making these parameters difficult to evaluate accurately. Most of the cells exhibited spontaneous firing activity that was shown to be mainly calcium-dependent. There was no difference between L and D cells in resting membrane electrophysiological properties. TRH (10(-7) M) induced a transient hyperpolarization of the membrane similar to that previously described in the GH3 clonal pituitary cell line. Voltage-clamp studies showed that this hyperpolarization resulted from activation of an outward current, the reversal potential of which ranged from -48 to -86.5 mV. Experimental manipulations of the ionic composition of internal and external recording media suggested that both K+ and Cl- were involved. This hyperpolarizing response was observed both in D and L cells, although L cells had larger and faster responses than D cells. This observation may be of physiological significance because lactotrophs have been reported to exist in various subtypes.